Chagas disease, caused by the protozoan *Trypanosoma cruzi*, affects about 6 million people in Latin America. It represents an important public health problem due to the high cardiac morbidity and persistence of its social, economic and cultural constraints, despite the significant reduction in vector transmission in the last thirty years, especially in the countries of the Southern Cone.[@B1] The higher prevalence of heart disease in the chronic Chagas population compared to the non-Chagas population is evidenced in sectional and longitudinal clinical-epidemiological studies conducted, in several endemic areas of Brazil.[@B2] ^,^ [@B3] ^,^ [@B4] ^,^ [@B5] ^,^ [@B6] ^,^ [@B7] Clinical-epidemiological studies have indicated cardiomegaly and complex arrhythmias as the main markers of severity of chronic Chagas heart disease.[@B8] ^,^ [@B9] ^,^ [@B10] With the insertion of echocardiography in the cardio functional evaluation of Chagas disease patients, left ventricle aneurysms, especially in the apical region, were added in the gallery of markers of severity of Chagas heart disease,[@B11] with prevalence ranging from 8% to 18%,[@B12] ^,^ [@B13] ^,^ [@B14] ^,^ [@B15] with high potential generator of severe arrhythmias and thromboembolism.[@B16] ^,^ [@B17] ^,^ [@B18] ^,^ [@B19]

The presence of left ventricle aneurysm (LVA), especially apical, with moderate to severe impairment of ventricular function associated with low fractions of ejections has been blamed for the significant reduction in life expectancy of patients with chronic Chagas disease, in outpatient and hospital cohort studies.[@B16] ^,^ [@B17] ^,^ [@B18] However, the etiopathogenesis of these aneurysms is not yet clearly defined. There are hypotheses that try to hold myocarditis accountable, mechanical factor, left anterior divisional block, conduction disorder and parasympathetic cardiac dysautonomia, according to the different studies all these factors can contribute to the generation of left ventricle aneurysms.[@B11] ^,^ [@B20]

The influence of LVA on death of the chagasic population has been poorly studied in a systematised way, despite the great importance it represents, especially to strengthen therapeutic decision-making capable of controlling the evolutionary process of the disease and improving the quality of life of these patients. In this context, we proposed this work to evaluate the participation of LVA in the death of chronic Chagas patients studying deaths recorded in the period 1995-2019, in a cohort of 298 Chagas patients from Virgem da Lapa, Minas Gerais, Brazil, in the expectation of offering evidence aimed improvement of individual and collective health.

MATERIALS AND METHODS
=====================

*Area of study* - The study was conducted between March 1995 and September 2019, in the municipality of Virgem da Lapa, located in the middle Jequitinhonha Valley, State of Minas Gerais, Brazil ([Fig. 1](#f1){ref-type="fig"}), with surface of 872 km^2^, altitude of 719 m, scarce vegetation and absence of native forest. The estimated population of 16,000 inhabitants[@B21] with 60% residents in the urban area and 40% living in the rural area. In the period 1975-1980 prevalence of Chagas infection in the population of the rural area was estimated at 28.9%[@B22] with a drop to 12.6% in the period 1976-1996, due to the effectiveness of vector control measures installed and maintained so far, it also configures the absence of Chagas infection in residents under the age of 30 years and the elimination of *Triatoma infestans* and *Panstrongylus megistus* from the households in the region.[@B22]

Fig. 1:location of the study area (1- Virgem da Lapa) in the State of Minas Gerais, Brazil, and the municipalities bordering: 2- Grão Mogol; 3- Rubilita; 4- Coronel Murta; 5- Araçuaí; 6- Francisco Badaró; 7- Berilo; 8- Josenópolis.

*Cohort* - It was composed of 298 seropositive individuals for anti-*T. cruzi* antibodies through recombinant ELISA and indirect immunofluorescence (IFI) tests,[@B23] conducted in 1995 during a study on family morbidity. There are 184 (61,7%) women aged 17 to 90 years (mean = 51 ± 14 years) and 114 (38,3%) men aged 13 to 87 years (mean = 50 ± 14 years), showing greater proportion of women (p \< 0.05), however, without significative difference in the average ages (p \> 0.05). All were submitted to clinical examination, resting electrocardiogram (EKG) and two-dimensional echocardiogram (ECHO). According to the results of the tests performed in 1995, chronic chagasic cardiopathy (CCC = anormal EKG and /or ECO) was diagnosed in 212 (71.1%) patients, 87 (76.3%) among men and 125 (67.9%) among women (X^2^ = 2.40; p = 0.120); 88 (60.7%) between 145 patients aged ≤ 50 years and 124 (81.0%) between 153 patients over the age of 50 years (X^2^ = 15.02; p = 0.0001); 111 (72.6%) between 153 non-whites and 101 (69.7%) between 145 whites (X^2^ = 0.303; p = 0.581). Also based on the results of the exams, the patients were classified into three groups: **G0** = 86 patients without heart disease (normal EKG and ECHO); **G1** = 156 CCC carriers without LVA and **G2** = 56 CCC and LVA carriers. The demographic, clinical, electrocardiographic and echocardiographic variables studied are marked in [Table I](#t1){ref-type="table"} with emphasis on the higher frequency of extra-systoles and lower mean ejection fractions in the group of patients with LVA.

Of the 298 patients in the cohort, 286 had medical records in the health units of the municipality and 12 patients in group G0 were not registered. Continuous treatment for CCC mainly with the use of amiodarone, beta-blockers and angiotensin-converting enzyme inhibitors isolated or associated with the treatment of comorbidities such as hypertension, diabetes mellitus and dyslipidemias monitored by professionals of the basic health network of the municipality was identified in 105 (67.3%) patients in group G1 and 56 (100%) in G2 group. On the other hand, conventional etiological treatment with benznidazole (BZD) at different time intervals was performed in 23 patients in group G0 (without evident heart disease) and in 15 patients in group G1 (with mild heart disease).[@B1]

TABLE ICharacteristics of the groups of patients on 1995, Virgem da Lapa, Minas Gerais, BrazilCharacteristicsGroup G0 (n = 86)Group G1 (n = 156)Group G2 (n = 56)Statistical analysis G1 x G2Total%Total%Total%X^2^ =p \< 0,05GenderFemale5968.69661.52951.81.61NoMale2731.46038.52748.2Age (years)13-505766.35736.53155.46.01Yes\> 502933.79963.52544.6Arterial hypertensionPresent910.54730.11119.62.27NoAbsent7789.510969.94580.4Ventricular extrasystolesPresent04931.43257.111,5YesAbsent86100.010768.62442.9CBRB + LAHPresent06139.12239.30.006NoAbsent86100.09560.93460.7Ejection fraction \< 45%Present095.82137.534.15YesAbsent86100.014794.23562.5[^2]

*Exams* - The clinical examination was shown to measure blood pressure in the right or left forearm with the sitting patient, anamnesis and physical examination directed to the cardiovascular system, according to standardisation of OMS/PAHO experts.[@B23] Arterial hypertension (values ≥ 140 x 90 mm Hg) was defined according to the criteria of the Brazilian Society of Cardiology.[@B24] The EKG was obtained with the registration of the twelve classical derivations, being at least three complexes by derivation and long D2 in case of arrhythmias; reading and interpreting were made by two experts, obeying the standards of the New York Heart Association (NYHA, 1973)[@B25] considering normal frequencies from 60 to 120 bpm and sinus arrhythmias.

The ECHO was performed by a single researcher, co-author of this study, Phd Sérgio Salles Xavier, who was unaware of the clinical and electrocardiographic findings of patients. The ECHO obtaining images in conventional paraesternal, apical, supraesternal, subcostal and variations in order to identify segmental alterations of the type small aneurysms. The global systolic function of the left ventricle (LV) was evaluated at M mode by calculating the ejection fraction according to Teicholz et al.[@B26] and also by subjective estimation from two-bidimensional echocardiography[@B27] mainly due to the segmental pattern of myocardial involvement in the Chagas disease. The type of myocardial involvement was defined as segmental when in, at least, one segment the contractile deficit was significantly more pronounced than in the others, or diffuse when all segments had similar contractile deficit. In the segmental analysis, the model of 16 segments recommended by the American Society of Echocardiography[@B28] was used and the segments were classified as normal, hypokinetic, akinetic and discinetic according to the criteria conventional.

*Deaths* - In September 2019, 24 years and 6 months after the initial examination, an active search was made for the 298 patients, defining residence, survival and death. Information on deaths was obtained and confirmed in notaries, death certificates, hospital records and among family members. Deaths were analysed in relation to the cause (cardiac and other causes), gender (women and men), age group (≤ 50 years and \> 50 years), blood pressure (hypertensive and non-hypertensive), complete blockage of the right branch + left anterior hemiblock (CBRB + LAH present and absent) and ejection fraction (\< 45% and ≥ 45%). Deaths from heart disease were considered in the following records: sudden death, death due to heart failure, death from Chagas disease, acute pulmonary edema, acute myocardial infarction and stroke in patients with cardiac arrhythmias and/or LVA; the other types of records were included in the group of other causes.

*Statistical and ethical analysis* - The data were submitted to statistical analysis through the package contained in the EPI-INFO.7 program, calculating the chi square of relative risk, considering the significance level for p ≤ 0.05. The Log-rank test was used to compare the survival curves of patient groups G0, G1 and G2 ([Fig. 2](#f2){ref-type="fig"}). The project was approved by FIOCRUZ ethics committee, according to the recommendations of resolution 196/1996 of the Brazilian Ministry of Health, on ethics in research with human beings. All patients participated freely.

Fig. 2:cumulative survival curves in groups of chronic chagasic patients: G0 - patients without cardiopathy; G1 - patients with cardiopathy without left ventricle aneurysms; G2 - patients with cardiopathy and left ventricle aneurysms. Statistical analysis: G2 vs G1; X^2^ = 48.96; p = 0,0000; RR = 2.72 (IC = 2.11 \< RR\< 3.52).

RESULTS
=======

*Initial cohort data* - Considering the results of the exams performed in the cohort of 298 chronic Chagas patients in 1995 ([Table I](#t1){ref-type="table"}), 86 (28.9%) did not show any evidence of heart disease (G0), while in 212 (71.1%) there was a diagnosis of heart disease (p \< 0.05), 156 (52.4%) without aneurysms of the left ventricle and 56 (18.8%) aneurysms of the left ventricle (p \< 0.05). Regarding gender, in the cohort, the proportion of women (184 = 61.7%) was significantly higher than that men (114 = 38.3%) (p \< 0.05), a trend observed among patients in groups G0 and G1, but not among patients of group G2 (p \> 0.05). Regarding the age of the patients, the initial mean of the cohort was 50 ± 14 years, while in the groups they were 44 ± 12 years in G0, 53 ± 14 years in G1 and 50 ± 14 years in G2. The analysis of variance of the mean G1 verse G2 indicated a non-significant different, however, both means were significantly higher than the initial mean of G0. Regarding age groups, in the cohort, 145 (48.7%) patients were ≤ 50 years of age (13 to 50 years) and 153 (51.3%) were ages above 50 years (51 to 90 years), a statistically non-significant difference (p \> 0.05). In the analysis of each group, a higher percentage of patients aged ≤ 50 years in G0 was observed, a higher percentage of patients aged \> 50 years in G1, while in group G2, there was no significant difference in the percentages of patients from both age groups.

Arterial hypertension was diagnosed in 67 (22.5%) patients, without difference statistically significantly among patients in groups G0, G1 and G2. Ventricular extrasystoles were recorded in 81 (27.2%) patients, with percentage significantly higher among patients in group G2. On the other hand, the association of complete blockage of the right branch with left anterior hemiblock (CBRB + LAH), recorded in 83 patients (27.8%), did not present a significant difference in prevalence among patients in groups G1 and G2.

The ejection fraction \< 45% was diagnosed in 30 (10.1%) patients: 21 (37.5%) among the 56 patients in group G2 and nine (5.8%) among the 156 patients in group G1, a statistically significant difference, indicating an important association between LVA and low ejection fraction. Considering the frequencies of patients with LVA classified in group G2 compared with group G1, it is noted that there was no statistically significant difference in relation to gender, arterial hypertension and the presence of CBRB + LAH. However, was significantly higher the frequency of patients with age 13-50 years, with ventricular extra-systoles and with ejection fraction \< 45% in this group ([Table I](#t1){ref-type="table"}).

*Death analysis* - In the 24-years interval of the study, 113 (37.9%) deaths were recorded in the cohort, 107 (35.9%) of which were attributed to heart disease and six (2.0%) other causes (RR = 17.8; p \< 0.05). Emphasising that all 185 patients without death records had the state of life confirmed by our team and by the community health agents of Virgem da Lapa, highlighting that all are part of the cohort of 1,450 chagasic patients evaluated annually 44 years ago by the group laboratory of parasitic diseases of the Oswaldo Cruz Institute - Rio de Janeiro. Among the deaths attributed to heart disease, sudden death occurred six times more than death from congestive cardiac insufficiency ([Table II](#t2){ref-type="table"}). Noteworthy is the record of 10 deaths attributed to heart disease among patients in group G0, eight of them, 10 years after diagnosis, in patients with a history of arterial hypertension and irregular treatment and two associated with stroke and history of diabetes mellitus and hypertension. Stroke was blamed for 10 deaths (five patients with apical LVA, three with complex ventricular extra-systoles and two with hypertension and diabetes mellitus). Among the six deaths from other causes are septicemia (n = 2), esophagus cancer (n = 1), pneumonia (n = 1), liver cirrhosis (n = 1), and acute pancreatitis (n = 1).

TABLE IICauses of deaths recorded in the cohort of chronic chagasic patients in the 24-year interval (1995-2019), Virgem da Lapa, Minas Gerais, BrazilCauses of deaths recordedGroup G0Group G1Group G2TotalTo cardiopathy104948107Sudden death2191839Ignored46515Acute myocardial infarction0325Congestive heart failure25714Acute lung edema0033Chronic Chagas heart disease09615Stroke23510Chagas disease0314Cardiorespiratory arrest0112To other causes2406Acute pancreatitis0101Esophageal cancer0101Septicemia0202Pneumonia1001Liver cirrhosis1001TOTAL125348113[^3]

Of the 107 deaths attributed to heart disease, 10 (11.6%) occurred among patients in group G0, 49 (31.4%) among patients in group G1 and 48 (85.7%) among patients in group G2. The analysis of these frequencies expressed in [Table III](#t3){ref-type="table"} showed a risk of death 2.7 times higher among patients in group G2 compared to patients in group G1 (p \< 0.05) and 7.4 times higher than among patients in group G0 (p \< 0.05). Emphasising that the mean age of patients who died in group G2 (50.6 ± 13 years) was significantly lower than the mean age of deaths in group G1 (61.5 ± 16 years) and in group G0 (58.5 ± 14 years).

TABLE IIIPercentage of deaths to cardiopathy in groups of chronic Chagas patients of Virgem da Lapa-MG, Brazil, in the interval of 24 years (1995-2019)Group of patientsNumberDeath% deathG0 - without cardiopathy861011.6G1 - with cardiopathy without left ventricle aneurysms1564931.4G2 - with cardiopathy and left ventricle aneurysms564885.7TOTAL29810735.9[^4]

The mean time intervals between the initial diagnosis and the deaths of the patients, expressions of life expectations, were 13 ± 7 years in group G0, 10.6 ± 6.6 years in group G1 and 8 ± 6.4 years in group G2, statistically significant differences. Emphasising that 42% of patients in group G2 died in the first five years after the diagnosis of heart disease, indicating the low life expectancy of patients with LVA and ejection fraction \< 45%.

Considering the percentages of deaths due to heart disease in patient groups at different intervals time between the initial diagnosis and deaths, the life expectancy curve was constructed ([Fig. 2](#f2){ref-type="fig"}), in which it is observed that only 14.3% of the patients in group G2 were likely to be alive in the 24-years interval, while in groups G1 and G0 the odds were around 68,6% and 88,4%, respectively. Given these life expectations we can suggest a *good* prognosis for patients in group G0, *regular* for patients in group G1 and *bad* for patients in group G2. [Fig. 3](#f3){ref-type="fig"} presents apical aneurysm images of the left ventricle in patients of different ages, with moderate impairment of ventricular function and evolution for deaths in 98 and 36 months after diagnosis.

Fig. 3:left ventricular apical aneurysm: (A) in the patient 2496, MNT, female, 43 years old, white, ejection fraction = 43%, electrocardiogram (EKG) with complete blockage of the right branch and ventricular extra-systoles, sudden death 98 months after diagnosis and (B) in the patient 1845, MDPJ, female, 63 years old, black, ejection fraction = 43%, EKG with complete blockage of the right branch, left anterior hemiblock and ventricular extra-systoles to pairs, sudden death 36 months after diagnosis.

In a univariate analysis of [Table IV](#t4){ref-type="table"} data, it is observed that the frequency of deaths among patients in group G2 was significantly higher than among patients in group G1 regardless of gender, age group, hypertension, ventricular extra-systoles and complete blockage of the right branch associated with left anterior hemiblock. However, in relation to the ejection fraction \< 45% there was no significant difference between the frequencies of deaths between patients in groups G1 and G2, showing the degree of independence of the ejection fraction \< 45% in the production of the death outcome. Highlight for the data that all patients with apical LVA and ejection fraction \< 45% died in the mean lifespan of four years.

TABLE IVPercentage of death to cardiopathy on groups G1 and G2 of chronic chagasic patients, on interval 24 years (1995-2019), according with some variables, Virgem da Lapa, Minas Gerais, BrazilVariablesGroup G1 (n = 156)Group G2 (n = 56)Statistical analysis\*totaldeath\*% deathtotaldeath\*% deathRR =p \< 0.05GenderFemale963132.3292586.62.7YesMale601830.0272385.22.8YesStatistical analysis p \< 0.05NoNoAge (years)13-50571119.3312580.64.2Yes\> 50993838.4252392.02.4YesStatistical analysis p \< 0.05YesNoArterial HypertensionPresent472042.611981.85.5YesAbsent1092926.6453986.73.3YesStatistical analysis p \< 0.05YesNoVentricular extrasystolesPresent492040.8322887.52.1YesAbsent1072927.1242083.33.1YesStatistical analysis p \< 0.05NoNoCBRB + LAHPresent611626.2222090.93.5YesAbsent953334.7342882.32.4YesStatistical analysis p \< 0.05NoNoEjection fraction \< 45%Present9888.92121100.01.1NoAbsent1474127.9352777.12.7YesStatistical analysis p \< 0.05YesYes[^5]

In group G1, a death attributed to the CCC occurred in 27 (25.7%) of the 105 patients treated for heart disease and 22 (43.1%) of the 51 untreated (X^2^ = 4.83; p = 0.027; RR = 1.67), while in group G2 (all patients with LVA and treated for heart disease) death occurred in 48 (85.7%) of the 56 patients. These results indicate that adequate and continuous treatment of heart disease is capable of reducing mortality and offering better quality of life to chronic chagasic patients. The analysis of deaths among patients treated with BZD showed: (a) in group G0 there was no death among the treated patients (n = 23) and untreated (n = 63), (b) in group G1 there were 1 (6.7%) death among the 15 patients treated and 48 (34.0%) deaths among the 141 untreated patients (X^2^ = 4.71; p = 0.029; RR = 5.10), indicating etiological treatment as a reduction in mortality among patients with heart disease considered mild.

DISCUSSION
==========

In 1995 and 2007 our research group conducted sectional studies on the clinical-epidemiological importance of left ventricle aneurysms in populations with chronic infection by *T. cruzi*, respectively in the municipalities of Virgem da Lapa in Minas Gerais and João Costa and São João do Piauí, in Piauí-Brazil, in which significant regional differences in prevalence were identified. In Virgem da Lapa, the study considered a pioneer in the echocardiographic evaluation of a chronic chagasic population not selected in Brazilian rural areas, in the cohort of 298 chronic Chagas patients of both sexes and mean age of 50 ± 14 years were identified 56 (18,8%) aneurysms of the left ventricle, 38 (12.7%) in the apical region, with no significant difference in relation to gender, age, ethnicity and arterial hypertension, emphasising the presence of thrombi in the apical region in two patients, for whom platelet anti-aggregating medication and follow-up were prescribed. In both studies, a strong association was observed between left ventricle aneurysms with palpitations, ventricular extra-systoles, ejection fraction \< 45%, with no difference regarding the compromised segment.[@B14] In the longitudinal line of investigation on the impact of ventricular aneurysms on patients with chronic Chagas disease, Xavier[@B31] in 1999 in a doctoral thesis diagnosed 96 (15.9%) aneurysms of the left ventricle, 89 (14.7%) in the apical region with varying sizes, with no difference in gender, with an important proportion of patients with moderate to severe impairment of ventricular function in an urban cohort of 604 patients of both sexes, mean age of 46.6 ± 12 years, being the natural majority of Bahia and Minas Gerais and coming from serological screening performed in blood banks, for this reason guarding close residents of the city of Rio de Janeiro, similar to the clinical-epidemiological profile of cohorts established in Virgem da Lapa and in the Sertão do Piauí. In 2005 Xavier et al.[@B16] diagnosed 140 (13.3%) patients with apical aneurysm, of which 6% with mural thrombi in an urban cohort of 1,053 patients with chronic Chagas disease.

These studies involving cohorts with hundreds of patients, as well as studies with small cases of hospital environments[@B12] ^,^ [@B13] ^,^ [@B14] ^,^ [@B15] ^,^ [@B16] ^,^ [@B20] format in their conclusions: (a) higher prevalence of left ventricle aneurysms in patients with chronic Chagas heart disease, compared to other myocardiopathies; (b) occurrence of LVA in all age groups, without statistically significant difference, behavior differing from the prevalence curve of chronic Chagas heart disease evaluated by electrocardiogram and megaesophagus identified by radiographic examination[@B30] ^,^ [@B31] that significantly increase with the age of patients, indicating that the prevalence of LVA is not significantly associated with the time-of-disease evolution factor, probably phenomena intercurrent etiopathogenic stemming from tissue parasitic multiplication; (c) greater severity of the clinical picture of chagasic patients with ventricle aneurysms. Among the hypotheses, the proposal by Andrade[@B11] stands out that "*apical aneurysm, highly characteristic of Chagas heart disease, may be associated with the impairment of the conduction system by creating inactivated areas or areas where the electrical stimulus would arrive late, which would be more susceptible to effects of intraventricular pressure during systole."* Most studies on this theme do not confirm a significant association between tip aneurysm and His or auriculus-ventricular beam blocks and arterial hypertension.[@B16] ^,^ [@B22] ^,^ [@B30] Still in the field of hypotheses, although not the object of investigation in the present study, we admit participation of the activations of parasite niches producing injuries and release of parasites for blood circulation thus justifying the greatest persistence patent parasitaemia among patients in group G2 (with left ventricle aneurysms) compared to patients in group G1 (without aneurysms), to be able to study systematised.

Evaluating the epidemiological and clinical aspects of the cohort of the present study, we observed that the frequency of LVA at the time of diagnosis was not statistically significant associated with gender, age group, arterial hypertension and complete blockage of the right branch associated with left anterior hemi-blockage. However, the presence of ventricular extra-systoles and the ejection fraction \< 45% were significantly associated, consigning the close association of LVA with cardiac arrhythmias and impaired ventricular function, according to the literature reports.[@B13] ^,^ [@B14] ^,^ [@B15] ^,^ [@B31] The highest frequency of death among patients in group G2 compared to patients in group G1 was not associated with gender, age, arterial hypertension, complete blockage of the right branch associated with left anterior hemi-blockage and ventricular extra-systoles configuring the force which LVA presented itself in the determinism of death regardless of these variables. However, as revealed by the results of outpatient, hospital and present cohort cases, LVA is a factor of severity, determinant of low life expectancy of chronic Chagas patients. Despite the relevance, the literature does not record a cohort longitudinal study older than two decades of duration, similar to that present, in which the mortality of chronic Chagas patients with left ventricle aneurysms was compared with chronic Chagas patients who do not have these lesions, natural from the same endemic area. However, we found sectional studies on chronic Chagas heart disease that configure LVA as a marker of severity of the clinical evolution of Chagas disease, configured at high prevalence, low function ventricular, high frequency of complex ventricular extra-systoles and stroke, inducers of lower life expectancy of patients and poor prognosis. In the cohort of the present study the severity of LVA can be formatted by the risk of death 2.7 times higher among patients in group G2 compared to patients in group G1, for the shorter mean life span and the higher occurrence of stroke among patients in group G2 compared to the results in group G1.

In the panel of causes of deaths in the cohort under study, similar to the reports of the literature, sudden death predominates over death due to congestive heart failure, usually in hospital, with insidious installation. It is noteworthy that deaths attributed to heart disease in group G0 are in accordance with longitudinal studies that reveal a good prognosis of patients in the indeterminate form for at least 10 years after diagnosis.[@B9] ^,^ [@B10] ^,^ [@B22]

The record of higher frequency of deaths due to stroke among chronic Chagas patients with LVA in the current cohort confirms the results in the literature, which has been attributed to the high thromboembolic potential of this lesion.[@B17] ^,^ [@B18] ^,^ [@B19] ^,^ [@B29] ^,^ [@B30] In view of this outcome, Sousa et al.[@B18] evaluated the importance of the use of anticoagulants in the prevention of ischemic stroke among the CCP concluding the benefit of the prescription in the clinical evolution of these patients and Carod-Artal et al.[@B30] in a control group study evaluated risk factors for ischemia in 94 CCP treated at the Sara Brasília hospital, concluding that Chagas cardiomyopathy is independently associated with ischemic stroke and that the significant variables that predicted stroke patients in a stepwise logistic regression model were apical aneurysm, heart failure, arrhythmia to EKG, women and arterial hypertension, emphasising that the last two variables presented predominant bias in the study group.

Although the aim of this study was not to evaluate the influence of CCC treatment and etiological treatment of *T. cruzi* infection with BZD on mortality in this cohort, there was a lower risk of death among patients undergoing CCC treatment, as well as among patients treated with BZD, confirming data from the literature showing lower incidence and progression of CCC in the group of patients treated with BZD, reflecting on the reduction of mortality as well as in the better quality of life of patients monitoring the treatment of CCC.[@B32] ^,^ [@B33] ^,^ [@B34]

In short, in the 24-year evaluation interval, heart disease was considered responsible for 11.6% of deaths among patients without heart disease (G0), in 31.4% of deaths among patients with heart disease without left ventricle aneurysms (G1) and in 87.5% of deaths in patients with heart disease and left ventricle aneurysms (G2), translating as a good prognostic for patients in group G0, regular prognostic for patients in group G1 and in bad prognostic for patients in group G2 indicating the need for investigations on treatments capable of reducing the severity of chronic Chagas disease.
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[^2]: G0: patients without cardiopathy; G1: patients with cardiopathy without left ventricle aneurysms; G2: patients with cardiopathy and left ventricle aneurysms; X^2^ = non-corrected chi-square; p \< 0.05; Yes: significant statistical difference); no: non-statistically significant difference; CBRB + LAH: complete blockage of the right branch + left anterior hemiblock.

[^3]: G0: patients without cardiopathy; G1: patients with cardiopathy without left ventricle aneurysms; G2: patients with cardiopathy and left ventricle aneurysms.

[^4]: G2 vs G1: X^2^ = 48.96; p = 0.000; risk ratio = 2.72.

[^5]: G1: patients with cardiopathy without left ventricle aneurysms; G2: patients with cardiopathy and left ventricle aneurysms; \*: Epi info 7 (statcalc, non-corrected chi-square); RR: risk ratio; CBRB + LAH: complete blockage of the right branch + left anterior hemiblock.
